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(54) Radio transmission system and transmission method with unequal error protection 



(57) A radio transmission system transmits/receives 
information between a transmitter and receiver via a 
radio channel. The transmitter includes a plurality of 
power setting units and a transmission unit. The power 
setting units individually variably set the transmission 
powers of a plurality of pieces of information to be trans- 



mitted to the receiver to predetermined values. The 
transmission unit simultaneously transmits the plurality 
of pieces of information having the set transmission 
powers to the receiver. A radio transmission method is 
also disclosed. 
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Description 

Background of the Invention 

[0001] The present invention relates to a radio trans- 
mission system and, more particularly, to a method for 
ensuring the error rate in a portable telephone system 
and the like. 

[0002] A CODEC in a portable telephone has conven- 
tionally had a low bit rate, so the tone quality is 
degraded by an error and greatly influenced by one bit. 
However, not all bits equally influence the tone quality. 
[0003] For this reason, bits are classified into impor- 
tant and unimportant bits, and the important bits are 
subjected to strong error correction. For example, the 
speech partner must recognize speech, and thus the 
upper and lower bits of a speech signal are respectively 
defined as important and unimportant bits. The impor- 
tant bits are subjected to error correction with many 
check bits, whereas the unimportant bits transmitted are 
directly used without adding any check bits. 
[0004] In a PDC (Personal Digital Cellular), 59 bits of 
134-bit information from the coder are directly transmit- 
ted as unimportant information. A 7-bit CRC (Cyclic 
Redundancy Check) is added to 44 bits of the remaining 
75-bit information to obtain the most important 51 -bit 
information. The 82 bits (= 75 bits + 7 bits) are transmit- 
ted as important information. 

[0005] In this case, a convolutional code adds to this 
information 78 check bits and 5 tail bits, resulting in 165 
bits (= 82 bits + 78 bits + 5 bits). The resultant informa- 
tion is made from 224 bits (= 59 bits + 1 65 bits) as a 
whole, and this 224-bit information is transmitted. 
[0006] In the conventional portable telephone terminal 
equipment, the error correction ability is determined by 
the code and cannot be arbitrarily changed during com- 
munication. The optimum reliability changes for impor- 
tant information and unimportant information depending 
on the communication state, but the error correction 
ability cannot be set in accordance with the reliability. 

Summary of the Invention 

[0007] It is an object of the present invention to pro- 
vide a radio transmission system and transmission 
method capable of setting a necessary error rate. 
[0008] It is another object of the present invention to 
provide a radio transmission system and transmission 
method capable of minimizing interference with another 
channel and effectively using the frequency. 
[0009] To achieve the above objects, according to the 
present invention, there is provided a radio transmission 
system for transmitting/receiving information between a 
transmitter and a receiver via a radio channel, the trans- 
mitter comprising a plurality of power setting means for 
individually variably setting transmission powers of a 
plurality of pieces of information to be transmitted to the 
receiver to predetermined values, and transmission 



means for simultaneously transmitting the plurality of 
pieces of information having the set transmission pow- 
ers to the receiver. 



[0010] 

Fig. 1 is a block diagram showing a mobile commu- 
nication system according to the first embodiment 
of the present invention; 

Fig. 2 is a block diagram showing the transmitter of 
a mobile station shown in Fig. 1 ; 
Fig. 3 is a block diagram showing a CODEC unit 
shown in Fig. 2; 

Fig. 4 is a block diagram showing the transmitter of 
a mobile station according to the second embodi- 
ment of the present invention; 
Fig. 5 is a flow chart showing power setting opera- 
tion by a power setting controller in Fig. 4; 
Fig. 6 is a block diagram showing the multiplexer of 
a mobile station according to the third embodiment 
of the present invention; 

Fig. 7 is a block diagram showing the multiplexer of 
a base station according to the third embodiment of 
the present invention; 

Fig. 8 is a flow chart showing control operation by a 
controller in Fig. 7; 

Fig. 9 is a flow chart showing power setting opera- 
tion by a power setting controller in Fig. 6; 
Fig. 1 0 is a block diagram showing the receiver of a 
base station according to the fourth embodiment of 
the present invention; 

Fig. 1 1 is a block diagram showing the transmitter 
of a mobile station according to the fifth embodi- 
ment of the present invention; 
Fig. 1 2 is a flow chart showing power setting opera- 
tion by a power setting controller in Fig. 1 1 ; 
Fig. 1 3 is a block diagram showing the schematic 
arrangement of a mobile communication system 
according to the sixth embodiment of the present 
invention; 

Fig. 14 is a block diagram showing a base station 
shown in Fig. 13; and 

Fig. 15 is a block diagram showing a base station 
switching unit shown in Fig. 13. 

Description of the Preferred Embodiments 

[001 1 ] The present invention will be described in detail 
below with reference to the accompanying drawings. 
[001 2] Fig. 1 shows the schematic arrangement of a 
mobile communication system according to the first 
embodiment of the present invention. In Fig. 1, the 
mobile communication system comprises a mobile sta- 
tion 1 , a base station 2 for performing radio communica- 
tion with the mobile station 1 , a base control station 3 for 
controlling the base station 2, a mobile switching station 
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4 connected to the base control station 3, and a general 
telephone network 5 connected to the mobile switching 
station 4. 

[0013] The mobile station 1 has a transmitter 1a and 
receiver 1b, and the base station 2 has a transmitter 2a 
and receiver 2b. The mobile station 1 is connected to 
the base station 2 via a radio channel, and the base sta- 
tion 2 is connected to the general telephone network 5 
via the base control station 3 and mobile switching sta- 
tion 4. 

[0014] Fig. 2 shows the transmitter 1a of the mobile 
station 1 shown in Fig. 1 . Note that the transmitter 2a of 
the base station 2 has the same arrangement as shown 
in Fig. 2. 

[0015] As shown in Fig. 2, the transmitter 1a com- 
prises a microphone (MIC) 11 , a CODEC unit 12 for 
coding an output from the MIC 11, modulators 13 and 
14 for modulating an output from the CODEC unit 12, 
spreading code/carrier generators 1 5 and 1 6 for respec- 
tively outputting spreading codes and carriers to the 
modulators 13 and 14, power setting units 17 and 18 for 
respectively setting the powers of outputs from the mod- 
ulators 13 and 14, a power setting controller 19 for con- 
trolling the power setting units 17 and 18, a synthesizer 
20 for synthesizing outputs from the power setting units 
17 and 18, an amplifier (AMP) 21 for amplifying an out- 
put from the synthesizer 20, and an antenna 22 con- 
nected to the AMP 21. 

[0016] Fig. 3 shows the CODEC unit 12 shown in Fig. 
2. As shown in Fig. 3, the CODEC unit 12 is constituted 
by an A/D (analog/digital) converter 12a, and a distrib- 
uted processing unit 12b connected to the A/D con- 
verter 12a. The A/D converter 12a converts an input 
analog signal into a digital signal and outputs it to the 
distributed processing unit 12b. The distributed 
processing unit 12b separates the digital signal from the 
A/D converter 12a into important and unimportant sig- 
nals and outputs them. 

[0017] The distributed processing unit 12b separates 
the digital signal into important and unimportant signals 
in accordance with the CODEC method. For example, 
for a signal of one 8-bit block, the distributed processing 
unit 1 2b outputs upper 4 bits as an important signal and 
lower 4 bits as an unimportant signal. Alternatively, the 
distributed processing unit 1 2b outputs upper 2 bits as 
an important signal and lower 6 bits as an unimportant 
signal. 

[0018] Operation of the mobile communication system 
having this arrangement will be explained. 
[0019] In the mobile station 1, a speech signal from 
the MIC 1 1 is converted into a digital signal by the A/D 
converter 12a of the CODEC unit 12, and the digital sig- 
nal is separated into and output as important and unim- 
portant signals by the distributed processing unit 12b. 
[0020] The important and unimportant signals from 
the CODEC unit 12 are subjected to spread spectrum 
modulation by the modulators 13 and 14 using spread- 
ing codes and carriers from the spreading code/carrier 



generators 15 and 16. The modulated important and 
unimportant signals are respectively input to the power 
setting units 17 and 18, which set powers correspond- 
ing to the importance for the modulated important and 
5 unimportant signals. Outputs from the power setting 
units 17 and 18 are synthesized by the synthesizer 20, 
amplified by the AMP 21, and transmitted from the 
antenna 22. 

[0021 ] The important signal corresponds to upper bits 
10 of a power level, sound source signal, or air conduction 
filter constant obtained by analyzing the speech signal, 
whereas the unimportant signal corresponds to the 
lower bits. 

[0022] In this case, the important signal is set by the 
15 power setting unit 1 7 to such level as to output 1 W from 
the antenna 22 under the control of the power setting 
controller 19. To the contrary, the unimportant signal is 
set by the power setting unit 18 to such level as to out- 
put 0.5 W from the antenna 22 under the control of the 
20 power setting controller 1 9. The two signals are synthe- 
sized by the synthesizer 20, and thus the antenna 22 
outputs 1 .5 W. 

[0023] In the first embodiment, the powers of the 
important and unimportant signals are set to attain 1 : 

25 0.5 as the output ratio of the antenna 22, and this ratio 
is determined by the characteristics of the CODEC unit 
12. That is, the ratio is determined in accordance with 
the CODEC method of the CODEC unit 12. Since the 
characteristics of the CODEC unit 12 are known in 

30 advance, the determined ratio is used as a fixed value. 
[0024] Fig. 4 shows a transmitter 1a of a mobile sta- 
tion 1 according to the second embodiment of the 
present invention. Note that a transmitter 2a of a base 
station 2 has the same arrangement as in Fig. 4. 

35 [0025] As shown in Fig. 4, the transmitter 1a further 
comprises, in addition to the arrangement shown in Fig. 
2, a plurality of CODEC units 12-1 and 12-2, a switch 
(SW) 23 for selectively switching an output from a MIC 
11 between the CODEC units 12-1 and 12-2, a switch 

40 (SW) 24 for selectively switching a pair of important and 
unimportant signals from the CODEC units 12-1 and 
12-2 between modulators 13 and 14, and a program 
memory 25. 

[0026] Switching operation of the SWs 23 and 24 is 
45 controlled by a power setting controller 19. The same 
reference numerals as in Fig. 2 denote the same parts, 
and a description thereof will be omitted. 
[0027] In Fig. 4, distribution of the transmission power 
from an antenna 22 is controlled to an optimum value for 
so the system in accordance with the characteristics of the 
CODEC units 12-1 and 12-2. In this case, since a nec- 
essary power ratio between important information and 
unimportant information is not always constant, control 
information corresponding to the CODEC units 12-1 
55 and 12-2 is stored in advance in a memory 19a of the 
power setting controller 19. 

[0028] The power setting controller 19 sets optimum 
values in power setting units 17 and 18 every time the 
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CODEC units 12-1 and 12-2 are switched by the SWs 

23 and 24. The SWs 23 and 24 are switched in switch- 
ing, e.g., a PDC (Personal Digital Cellular) between full 
and half rates. 

[0029] Control by the power setting controller 19 is 5 
realized by executing a program stored in the program 
memory 25. As the program memory 25, a ROM (Read- 
only Memory), RAM (Random Access Memory), mem- 
ory card, or the like is used. 

[0030] Power setting control by the power setting con- 
troller 19 will be explained with reference to the flow 
chart in Fig. 5. 

[0031] The power setting controller 19 checks the 
CODEC type necessary for communication on the basis 
of information designating the CODEC type that is 
added to an input control signal (step S1). If the power 
setting controller 19 determines CODEC#1 (CODEC 
unit 12-1) as the CODEC type necessary for communi- 
cation, it outputs to the SWs 23 and 24 a control signal 
for selecting an input to the CODEC unit 12-1 and an 
output from the CODEC unit 12-1 (step S2). 
[0032] The power setting controller 19 reads out a 
power setting signal corresponding to the CODEC unit 
12-1 from the memory 19a in which the above- 
described control information is stored in advance, and 
outputs the readout signal to the power setting units 17 
and 18 (step S3). 

[0033] If the power setting controller 19 determines 
CODEC#2 (CODEC unit 12-2) as the CODEC type nec- 
essary for communication, it outputs to the SWs 23 and 

24 a control signal for selecting an input to the CODEC 
unit 1 2-2 and an output from the CODEC unit 1 2-2 (step 
S4). The power setting controller 19 reads out a power 
setting signal corresponding to the CODEC unit 12-2 
from the memory 19a and outputs the readout signal to 
the power setting units 17 and 18 (step S5). 
[0034] In this manner, in selecting the CODEC type 
necessary for communication, the transmission power 
can be set in accordance with an error rate necessary 
for the selected CODEC type. In the second embodi- 
ment, a large number of check bits, which are required 
to obtain a necessary error rate in the prior art, can be 
eliminated, and a necessary error rate can be attained 
by only adding a minimum number of check bits. 
[0035] Figs. 6 and 7 show mobile and base stations 1 
and 2 according to the third embodiment of the present 
invention. In the following description, the mobile station 
1 serves as a transmission side, and the base station 2 
serves as a reception side. 

[0036] The mobile station 1 shown in Fig. 6 further 
comprises, in addition to the arrangement shown in Fig. 
2, a multiplexer 26 formed from a hybrid circuit for per- 
forming 2-to-4-wire conversion between an antenna 22, 
transmitter 1a, and receiver 1b, a receiver 27 for receiv- 
ing a received signal from the antenna 22 via the multi- 
plexer 26, a speech processing unit 28 for performing 
speech processing for a signal output from the receiver 
27, and a receiver 29 for converting a speech signal out- 



put from the speech processing unit 28 into an audible 
signal. 

[0037] As shown in Fig. 7, the base station 2 com- 
prises an antenna 30, a multiplexer 31 formed from a 
hybrid circuit for performing 2-to-4-wire conversion 
between the antenna 30, transmitter 2a, and receiver 
2b, an RF unit 32 for amplifying a received signal from 
the antenna 30 via the transmitter 31 , demodulators 33 
and 34 for demodulating a signal output from the RF 
unit 32, a controller 35, a speech processing unit 36 for 
outputting a speech signal in accordance with the 
demodulated signals from the demodulators 33 and 34, 
and a transmitter 37 for outputting a transmission signal 
to the antenna 30 via the multiplexer 31 . 
[0038] The demodulators 33 and 34 separate a signal 
into important information and unimportant information 
in correspondence with the mobile station 1 , demodu- 
late them, and output the reception levels or error rates 
of the important information and unimportant informa- 
tion to the controller 35. The controller 35 transmits from 
the transmitter 37 to the mobile station 1 a control signal 
instructing the mobile station 1 to change the transmis- 
sion power setting values of the two pieces of informa- 
tion in accordance with the signals indicating the 
reception levels or error rates from the demodulators 33 
and 34. 

[0039] Note that a demodulation circuit is not illus- 
trated in Fig. 6 and a modulation circuit is not illustrated 
in Fig. 7. 

[0040] In the base station 2, the demodulators 33 and 
34 respectively perform error detection/correction to 
detect reception levels and error rates, and output the 
detection results to the controller 35. If the controller 35 
recognizes the error rate to be low from the detection 
results from the demodulators 33 and 34, it instructs the 
transmitter 37 to output an up signal [(UP(+)] to the 
mobile station 1 . If the controller 35 recognizes the error 
rate to be high, it instructs the transmitter 37 to output a 
down signal [DOWN(-)] to the mobile station 1 . 
[0041 ] Then, the transmitter 37 transmits control infor- 
mation made of the up or down signal from the control- 
ler 35, to the mobile station 1 via the multiplexer 31 and 
antenna 30. 

[0042] In the mobile station 1 , the control information 
from the base station 2 is received by the receiver 27 via 
the antenna 22 and multiplexer 26, and output to a 
power setting controller 19. The power setting controller 
19 controls the power setting units 17 and 18 on the 
basis of the control information from the base station 2 
that is received by the receiver 27. 
[0043] According to the third embodiment, setting of 
the transmission power of each information is adaptively 
controlled in the mobile station 1. In other words, the 
transmission power of each information in the mobile 
station 1 is set to an optimum value in accordance with 
a transmission power setting signal for each information 
from the base station 2. 

[0044] In mobile communication, the propagation 
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state of radio waves greatly changes, and the power 
ratio between important information and unimportant 
information is not desirable to be always constant. For 
this reason, in the third embodiment, a predetermined 
power ratio is set as an initial value in accordance with 
the type of processing in a CODEC unit 12, and the 
transmission power from the mobile station 1 is reset to 
an optimum value in accordance with a transmission 
power setting signal for each information from the base 
station 2. 

[0045] This transmission power setting signal may be 
a signal indicating a transmission power value from the 
base station 2 or a signal indicating power-up/down, 
and can be freely set in accordance with the system. 
Alternatively, the mobile station 1 may determine the 
transmission power on the basis of the level of a signal 
received by the base station 2. 
[0046] The third embodiment has exemplified the case 
in which the mobile station 1 performs transmission and 
the base station 2 performs reception. However, the 
same operation is also done even when the base station 
2 performs transmission and the mobile station 1 per- 
forms reception. At this time, the mobile station 1 
reports a reception level or error rate to the base station 
2, and the base station 2 sets its transmission power 
based on the information from the mobile station 1 . 
[0047] Transmission power control of the mobile com- 
munication system having this arrangement will be 
described with reference to Figs. 8 and 9. 
[0048] In the base station 2, reference symbol A 
denotes the error rate of an important signal; L11 and 
L12, the upper and lower limits of the prescribed range 
of the important signal; B, the error rate of an unimpor- 
tant signal; and L21 and L22, the upper and lower limits 
of the prescribed range of the unimportant signal. 
[0049] In the mobile station 1, reference symbol P1 
denotes the transmission power value of a current 
important value; PA, a power value calculated based on 
a control signal from the base station 2; P2, the trans- 
mission power value of a current unimportant value; and 
PB, a power value calculated based on the control sig- 
nal from the base station 2. 

[0050] The controller 35 determines whether the 
transmission power is increased/decreased or main- 
tained on the basis of error rates detected by the 
demodulators 33 and 34, and transmits the determina- 
tion results to the mobile station 1 using the transmitter 
37. 

[0051] More specifically, in Fig. 8, the controller 35 
checks whether the error rate A of an important signal 
from the demodulator 33 falls within a prescribed range 
(L12 < A < L11) (step S11). If the error rate A of the 
important signal is smaller than the prescribed range (A 
< L12), the controller 35 instructs power-down as an 
important signal transmission power (step S12). 
[0052] If the error rate A of the important signal falls 
within the prescribed range (L1 2 < A < L1 1 ) in step S1 1 , 
the controller 35 instructs maintenance as an important 



signal transmission power (step S13). If the error rate A 
of the important signal is larger than the prescribed 
range (A > L1 1), the controller 35 instructs power-up as 
an important signal transmission power (step S14). 

5 [0053] After determining control for the transmission 
power of the important signal, the controller 35 checks 
whether the error rate B of an unimportant signal from 
the demodulator 34 falls within a prescribed range (L22 
< B < L21) (step S15). If the error rate B of the unimpor- 

10 tant signal is smaller than the prescribed range (B < 
L22), the controller 35 instructs power-down as an 
unimportant signal transmission power (step S16). 
[0054] If the error rate B of the unimportant signal falls 
within the prescribed range (L22 < B < L21) in step S15, 

15 the controller 35 instructs maintenance as an unimpor- 
tant signal transmission power (step S17). If the error 
rate B of the unimportant signal is larger than the pre- 
scribed range (B > L21), the controller 35 instructs 
power-up as an unimportant signal transmission power 

20 (step SI 8). Then, the controller 35 controls the transmit- 
ter 37 to transmit to the mobile station 1 control informa- 
tion instructing control of the transmission powers of the 
important and unimportant signals (step S19). 
[0055] In the third embodiment, transmission power 

25 control is instructed to the mobile station 1 in three, 
power-up, power-down, and maintenance modes. 
Instead, transmission power control may be instructed 
using the absolute value of the transmission power 
(e.g., setting to x W or the like). 

30 [0056] On the other hand, the mobile station 1 waits 
for control information from the base station 2 to start 
controlling transmission power setting. That is, in Fig. 9, 
when the power setting controller 19 of the mobile sta- 
tion 1 receives the control information from the base 

35 station 2 (step S21), it checks whether the power control 
value of the important signal included in the received 
control information indicates any one of power-up, 
power-down, and maintenance (step S22). 
[0057] If the control information indicates power-down 

40 of the power control value of the important signal, the 
power setting controller 19 calculates PA = P1 x 1/2 
(step S23). If the control information indicates mainte- 
nance of the power control value of the important signal, 
the power setting controller 19 calculates PA = P1 x 1 

45 (step S24). If the control information indicates power-up 
of the power control value of the important signal, the 
power setting controller 19 calculates PA = P1 x2 
(step S25). 

[0058] The power setting controller 1 9 checks whether 
so the calculation result PA is equal to or smaller than a 
prescribed value set in advance (step S26). If YES in 
step S26, the power setting controller 19 sets the cur- 
rent transmission power value P1 to the calculation 
result PA (step S27). If NO in step S26, the power set- 
55 ting controller 19 sets the current transmission power 
value P1 to the prescribed value (step S28). 
[0059] Subsequently, the power setting controller 19 
checks whether the power control value of the unimpor- 
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tant signal included in the control information indicates 
any one of power-up, power-down, and maintenance 
(step S29). If the control information indicates power- 
down of the power control value of the unimportant sig- 
nal, the power setting controller 19 calculates 
PB = P2 x 1/2 (step S30). If the control information 
indicates maintenance of the power control value of the 
unimportant signal, the power setting controller 19 cal- 
culates PB = P2 x 1 (step S31). If the control informa- 
tion indicates power-up of the power control value of the 
unimportant signal, the power setting controller 19 cal- 
culates PB = P2 x 2 (step S32). 
[0060] The power setting controller 1 9 checks whether 
the calculation result PB is equal to or smaller than a 
prescribed value set in advance (step S33). If YES in 
step S33, the power setting controller 19 sets the cur- 
rent transmission power value P2 to the calculation 
result PB (step S34). If NO in step S33, the power set- 
ting controller 19 sets the current transmission power 
value P2 to (the prescribed value - P1) (step S35). 
[0061 ] Fig. 1 0 shows a receiver 2b of a base station 2 
according to the fourth embodiment of the present 
invention. Note that a receiver 1b of a mobile station 1 
has the same arrangement as in Fig. 10. 
[0062] The receiver 2b shown in Fig. 10 comprises an 
antenna 40, an RF unit 41 for amplifying a received sig- 
nal from the antenna 40, demodulators 42 and 43 for 
demodulating an output from the RF unit 41, clock 
(CLK) regenerators 44 and 45 for regenerating clocks 
(CLKs) from the output from the RF unit 41, a clock 
(CLK) controller 46 for controlling the CLK regenerators 
44 and 45, and switches 47 and 48 for respectively 
switching CLKs from the CLK regenerators 44 and 45 
between the demodulators 42 and 43. 
[0063] A signal received by the antenna 40 is divided 
into a desired frequency by the RF unit 41 , and output to 
the demodulators 42 and 43 and CLK regenerators 44 
and 45. The CLK regenerators 44 and 45 detect syn- 
chronization from the signal received via the RF unit 41 , 
regenerate predetermined CLK signals, and output 
them to the switches 47 and 48. 
[0064] The clock (CLK) controller 46 outputs a switch- 
ing signal to the switches 47 and 48 in accordance with 
synchronization detection signals from the CLK regen- 
erators 44 and 45. Then, one of the two CLKs from the 
CLK regenerators 44 and 45 that establishes synchroni- 
zation is commonly supplied to the demodulators 42 
and 43. If the demodulator 42 fails synchronization, it 
demodulates the signal divided by the RF unit 41 in 
accordance with the CLK from the CLK regenerator 45 
that is supplied via the switch 47. 
[0065] In the mobile station 1 , data of important infor- 
mation and data of unimportant information are trans- 
mitted in synchronism with each other. On the base 
station 2 side, if either one of the demodulators 42 and 
43 establishes synchronization, the CLK also synchro- 
nized in the other demodulator is employed to use sta- 
ble synchronization. If two signals from the RF unit 41 



are synthesized to extract a CLK from the synthesis sig- 
nal, the CLK can be more stably regenerated. 
[0066] Fig. 1 1 shows a transmitter 1a of a mobile sta- 
tion 1 according to the fifth embodiment of the present 
s invention. 

[0067] As shown in Fig. 11, the transmitter 1 a com- 
prises modulators 13 and 14, spreading code/carrier 
generators 15 and 16, power setting units 17 and 18, a 
power setting controller 19, a synthesizer 20, an ampli- 
fy fier (AMP) 21, an antenna 22, a program memory 25, 
and signal type detectors 51 and 52. 
[0068] In the transmitter 1a having this arrangement, 
input signals #1 and #2 are subjected to spread spec- 
trum modulation by the modulators 13 and 14 using 
is spreading codes and carriers from the spreading 
code/carrier generators 15 and 16. After that, the pow- 
ers of the input signals #1 and #2 are set by the power 
setting units 17 and 18 in accordance with the control of 
the power setting controller 19. Outputs from the power 
20 setting units 17 and 18 are synthesized by the synthe- 
sizer 20, amplified by the AMP 21 , and transmitted from 
the antenna 22. 

[0069] The signal types (e.g., speech data or image 
data) of input signals #1 and #2 are respectively 

25 detected by the signal type detectors 51 and 52. The 
detection results of the signal type detectors 51 and 52 
are sent to the power setting controller 19, which con- 
trols power setting in the power setting units 17 and 18 
on the basis of the detection results of the signal type 

30 detectors 51 and 52. 

[0070] Operation of the transmitter 1a shown in Fig. 
11 will be explained with reference to the flow chart 
shown in Fig. 12. 

[0071] When the power setting controller 19 receives 
35 the types of input signals #1 and #2 from the signal type 
detectors 51 and 52, it determines a signal type impor- 
tant in communication (step S41). If the signal type nec- 
essary for communication is the signal type #1, the 
power setting controller 19 reads out a power setting 
40 signal corresponding to the signal type #1 from a mem- 
ory 19a, and outputs the readout signal to the power 
setting units 17 and 18 (step S42). 
[0072] If the signal type necessary for communication 
is the signal type #2, the power setting controller 19 
45 reads out a power setting signal corresponding to the 
signal type #2 from the memory 1 9a, and outputs the 
readout signal to the power setting units 1 7 and 1 8 (step 
S43). 

[0073] Hence, in selecting the type signal of signal 
so necessary for communication, the transmission power 
can be set in accordance with an error rate necessary 
for the selected signal type. In the fifth embodiment, a 
large check bit, which is required to obtain a necessary 
error rate in the prior art, can be eliminated, and a nec- 
55 essary error rate can be attained by only adding a mini- 
mum check bit. 

[0074] Fig. 1 3 shows the schematic arrangement of a 
mobile communication system according to the sixth 
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embodiment of the present invention. As shown in Fig. 
13, the mobile communication system is constituted by 
a mobile station 1 , base stations 2-1 and 2-2, base con- 
trol stations 3-1 and 3-2, a mobile switching station 4, 
and a general telephone network 5. The mobile switch- 5 
ing station 4 comprises switches (SW#1 and SW#2) 61 
and 63, a base station switching unit 62, a control chan- 
nel controller 64, and a control channel signal generator 
65. 

[0075] The mobile station 1 is connected to the base 
stations 2-1 and 2-2 via radio waves, and connected 
from the base stations 2-1 and 2-2 to the general tele- 
phone network 5 via the base control stations 3-1 and 3- 
2 and mobile switching station 4. The mobile station 1 
may adopt any one of the transmitter arrangements 
described in the first to fifth embodiments of the present 
invention. 

[0076] The mobile station 1 synthesizes important and 
unimportant signals or signal types #1 and #2, and 
transmits the synthesis signal as a radio signal to the 
base stations 2-1 and 2-2. Upon reception of the radio 
signal from the mobile station 1, the base stations 2-1 
and 2-2 transmit the received signal to the mobile 
switching station 4 via the base control stations 3-1 and 
3-2. 

[0077] In the mobile switching station 4, the base sta- 
tion switching unit 62 selects a signal free from any error 
every frame (block) of signals input from the base sta- 
tions 2-1 and 2-2 via the switch 61, converts the 
selected signal into a speech signal, and transmits the 
speech signal to the general telephone network 5 via 
the switch 63. 

[0078] In this case, even if one of signals from the 
base stations 2-1 and 2-2 has an error, the other signal 
can be used so long as this signal is free from any error, 
and the error rate can therefore be increased. If the 
increased error rate can ensure a prescribed error rate, 
normal speech communication can be realized. At this 
time, the base station switching unit 62 outputs a signal 
representing the increased error rate to the control 
channel controller 64. 

[0079] The control channel controller 64 controls the 
control channel signal generator 65 to send the signal 
representing the increased error rate that is output from 
the base station switching unit 62, as a control channel 
signal to the base stations 2-1 and 2-2 via the base con- 
trol stations 3-1 and 3-2. As a result, the increased error 
rate is fed back to the base stations 2-1 and 2-2. The 
base stations 2-1 and 2-2 control transmission power 
setting for a plurality of signals (important and unimpor- 
tant signals, signal types #1 and #2, and the like) from 
the mobile station 1 on the basis of the increased error 
rate notified from the mobile switching station 4. 
[0080] Fig. 14 shows the base station 2-1 shown in 
Fig. 13. Note that the base station 2-2 has the same 
arrangement as in Fig. 14. As shown in Fig. 14, the 
base station 2-1 or 2-2 comprises an antenna 30, a mul- 
tiplexer 31, an RF unit 32, demodulators 33 and 34, a 



controller 35, a transmitter 37, and a synthesizer 60. 
[0081] The demodulators 33 and 34 respectively per- 
form error detection/correction for important information 
and unimportant information transmitted from the 
mobile station 1 , and detect error rates to output them to 
the controller 35. The controller 35 adds a signal repre- 
senting an error state to a signal (a multiplexed signal of 
important and unimportant signals, signal types #1 and 
#2, or the like) multiplexed by the synthesizer 60 on the 
basis of the detection results from the demodulators 33 
and 34. For example, the controller 35 adds a signal 
representing an erroneous or normal state every 20-ms 
frame. 

[0082] The controller 35 adds a synthesized error rate 
in units of a plurality of signals received from the mobile 
switching station 4 via the control channel, and error 
rates from the demodulators 33 and 34, and controls the 
transmission power of the mobile station 1 in units of a 
plurality of signals. 

[0083] Fig. 1 5 shows the base station switching unit 
62 shown in Fig. 13. As shown in Fig. 15, the base sta- 
tion switching unit 62 comprises signal separators 62a 
and 62b, switches (SWs) 62c and 62d, a speech 
processing unit 62e, and a switch controller 62f. 
[0084] The signal separator 62a and 62b separate a 
plurality of signals demodulated by the base stations 2- 

1 and 2-2 into important and unimportant signals or sig- 
nal types #1 and #2. The signal separators 62a and 62b 
multiplex and separate signals so as to transmit them 
via one channel in order to effectively use the line. How- 
ever, if the line has a large capacity, a plurality of signals 
or error state signals may be separately transmitted. 
[0085] The switch controller 62f determines the pres- 
ence/absence of an error from the error state signal, 
and controls the switches 62c and 62d so as to select a 
signal free from any error. In this case, the switch con- 
troller 62f individually controls a plurality of signals. 
[0086] The switch controller 62f outputs an error state 
signal obtained after synthesizing signals to the control 
channel controller 64. The control channel controller 64 
notifies a necessary one of the base stations 2-1 and 2- 

2 via the control channel in the wire section of the error 
state signal. 

[0087] As described above, when the two base sta- 
tions 2-1 and 2-2 are simultaneously used to perform 
soft handover (no-hit switching of speech communica- 
tion between base stations), the mobile switching sta- 
tion 4 can detect an error to further reduce the 
transmission power from the mobile station 1 . 
[0088] Since the transmission power can be changed 
in association with the reliability of a signal to be trans- 
mitted under the control of the power setting controller 
19, the transmission power can be set in accordance 
with a necessary error rate. A large check bit, which is 
required to obtain a necessary error rate in the prior art, 
can be eliminated, and a necessary error rate can be 
attained by only adding a minimum check bit. 
[0089] Accordingly, the transmission power can be 
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optimized. Since no extra transmission power is used, 
interference with another radio station can be prevented 
to effectively use the frequency. The error rate can also 
be set in accordance with the characteristics of the 
CODEC units 12-1 and 12-2 upon switching the 5 
CODEC units 12-1 and 12-2. 

[0090] By setting the transmission power of a corre- 
sponding signal in accordance with a power setting sig- 
nal or power-up/down instruction from the receiver side, 
the error rate can be optimized during communication, 10 
which always enables communication in the optimum 
state. 

[0091] The above embodiments are applicable to, 
e.g., a mobile communication system using CDMA 
(Code Division Multiple Access) but also to an analog is 
signal. These embodiments can be applied to an analog 
signal if the spreading code of CDMA is regarded as a 
frequency division channel. 

[0092] In TDMA (Time Division Multiple Access), the 
embodiments can be applied using the burst unit, the 20 
time slot divided into sub-time slots, or two or more time 
slots. 

[0093] As has been described above, according to the 
present invention, in the radio transmission system for 
transmitting/receiving information between the transmit- 25 
ter and receiver by radio waves, when a plurality of 
pieces of information are to be transmitted from the 
transmitter, they are transmitted with different transmis- 
sion powers. This allows setting a necessary error rate 
and effectively using the frequency. 30 

Claims 

1. A radio transmission system characterized by 
transmitting/receiving information between a trans- 35 
mitter (1a, 2a) and a receiver (1b, 2b) via a radio 
channel, 

said transmitter comprising: 
a plurality of power setting means (17, 18) for 40 
individually variably setting transmission pow- 
ers of a plurality of pieces of information to be 
transmitted to said receiver to predetermined 
values; and 

transmission means (21 , 22) for simultaneously 45 
transmitting the plurality of pieces of informa- 
tion having the set transmission powers to said 
receiver. 

2. A system according to claim 1 , wherein said system so 
further comprises synthesis means (20) for multi- 
plexing and synthesizing the plurality of pieces of 
information having the set transmission powers, 
and 

55 

said transmission means transmits a multi- 
plexed signal output from said synthesis means 
to said receiver. 



3. A system according to claim 1, wherein said trans- 
mitter further comprises separation means (12) for 
separating input information from one information 
source into a plurality of pieces of information, and 

said power setting means respectively set 
transmission powers of the plurality of pieces of 
information from said separation means in 
accordance with reliability of the information. 

4. A system according to claim 3, wherein said sepa- 
ration means comprises a CODEC unit for separat- 
ing input information into important and 
unimportant signals depending on a CODEC 
method. 

5. A system according to claim 1, wherein said trans- 
mitter further comprises a plurality of detection 
means (51 , 52) for detecting the type of information 
in correspondence with a plurality of pieces of input 
information, and 

said power setting means respectively set 
transmission powers of the pieces of input 
information on the basis of detection results of 
said detection means. 

6. A system according to claim 1 , wherein said power 
setting means respectively set transmission powers 
of a plurality of pieces of input information on the 
basis of reliabilities of the pieces of input informa- 
tion. 

7. A system according to claim 1, wherein said 
receiver comprises information generation means 
(37) for generating control information on the basis 
of information received from said transmitter, and 

said power setting means set transmission 
powers of a plurality of pieces of information on 
the basis of a control signal from said receiver. 

8. A system according to claim 7, wherein said 
receiver further comprises: 

separation means (32) for separating informa- 
tion received from said transmitter into a plural- 
ity of pieces of information in accordance with 
the type of signal; and 

a plurality of detection means (51, 52) for 
detecting reception levels and error rates of the 
plurality of pieces of information output from 
said separation means and outputting the 
reception levels and error rates to said trans- 
mission means, 

said information generation means generates a 
control signal on the basis of one of the recep- 
tion levels and error rates from said detection 
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means, and 

said power setting means respectively set 
transmission powers of a plurality of pieces of 
information on the basis of at least one of the 
reception levels and error rates when said s 
transmitter receives the control signal from said 
receiver. 

9. A system according to claim 7, wherein said power 
setting means set transmission powers of a plurality 10 
of pieces of information on the basis of at least one 

of a control signal indicating a power setting value 
from said receiver and a control value instructing 
increasing/decreasing the transmission power. 

15 

1 0. A system according to claim 1 , wherein a plurality of 
pieces of information transmitted from said trans- 
mitter to said receiver are synchronized with each 
other, and 

20 

said receiver comprises: 
a plurality of signal synchronization means (44, 
45) for respectively synchronizing signals of the 
plurality of pieces of information transmitted 
from said transmitter; and 25 
a plurality of demodulation means (42, 43) for 
respectively demodulating the plurality of 
pieces of information in accordance with a 
common synchronized signal when either one 
of said signal synchronization means estab- 30 
lishes synchronization. 

11. A radio transmission method of transmitting/receiv- 
ing information between a transmitter (1a p 2a) and a 
receiver (1b, 2b) via a radio channel, characterized 35 
by comprising the steps of: 



12. A method according to claim 1 1 , wherein the varia- 45 
ble setting step comprises the steps of: 



13. A method according to claim 12, wherein the divi- 55 
sion step comprises the step of separating informa- 
tion into important and unimportant signals 
depending on a CODEC method. 



16 

14. A method according to claim 11, wherein the 
method further comprises the step of detecting the 
types of pieces of information, and 

the variable setting step comprises the step of 
setting transmission powers of the pieces of 
information on the basis of the detected types 
of pieces of information. 

15. A method according to claim 1 1 , wherein the varia- 
ble setting step further comprises the step of setting 
transmission powers of a plurality of pieces of infor- 
mation in accordance with reliability of the informa- 
tion. 

16. A method according to claim 11, wherein the 
method further comprises the step of generating 
control information in said receiver on the basis of 
information received from said transmitter, and 

the variable setting step comprises the step of 
setting transmission powers of a plurality of 
pieces of information in accordance with a con- 
trol signal from said receiver. 

17. A method according to claim 16, further comprising 
the steps of: 

detecting a reception level and error rate of 
information in said receiver and outputting the 
reception level and error rate to said transmit- 
ter; and 

setting transmission powers of a plurality of 
pieces of information in said transmitter on the 
basis of at least one of the transmitted recep- 
tion level and error rate. 

18. A method according to claim 16, wherein the varia- 
ble setting step comprises the step of setting trans- 
mission powers of a plurality of pieces of 
information in accordance with at least one of a 
control signal indicating a power setting value from 
said receiver and a control value instructing 
increasing/decreasing the transmission power. 

19. A method according to claim 1 1 , further comprising 
the steps of: 

transmitting a plurality of pieces of information 
synchronized with each other to said receiver 
in said transmitter; 

individually synchronizing the plurality of 
pieces of information transmitted from said 
transmitter in said receiver; and 
demodulating the plurality of pieces of informa- 
tion on the basis of synchronized signals of the 
pieces of synchronized information. 
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individually variably setting transmission pow- 
ers of a plurality of pieces of information to be 
transmitted to predetermined values; and 40 
simultaneously transmitting the pieces of infor- 
mation having the set transmission powers to 
said receiver. 



dividing information from one information 
source into a plurality of pieces of information; 
and so 
setting transmission powers of the plurality of 
pieces of divided information in accordance 
with reliability of the information. 
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20. A recording medium for recording a radio transmis- 
sion control program for transmitting/receiving infor- 
mation between a transmitter (1a, 2a) and a 
receiver (1b, 2b) via a radio channel, characterized 
by comprising: 5 

a procedure of individually variably setting 
transmission powers of a plurality of pieces of 
information to be transmitted to predetermined 
values; and 10 
a procedure of simultaneously transmitting the 
pieces of information having the set transmis- 
sion powers to said receiver. 
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